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Coulee Mini-Mart

Underground Storage Tank
Site Characterization

1.0 INTRODUCTION

Blue Ridge Associates, Inc. was retained by Jim D. Ray of Ray/Tozer Partnership to perform
an Underground Storage Tank (UST) Site Characterization at the site described to this office
as "Coulee Express Mini Mart", located at 200 Roosevelt Way, Coulee Dam, Washington (see
Figure 1, Area Location; and Figure 2, Site Location). This report is being submitted to satisfy
the scope of work of the consultant/client contract for an UST Site Characterization, and to
meet the requirements of the U. S. Environmental Protection Agency (EPA) and the Colville
Confederated Tribes.

A SITE CHARACTERIZATION consists of the information required for a STATUS
REPORT plus the following:

1Y)

2)

3)

4)

3)

6)

(509)-838-8120

A site conditions map indicating approximate boundaries of the property, all areas
where hazardous substances are known or suspected to be located, and sampling
locations. This map may consist of a sketch of the site at a scale sufficient to
illustrate this information;

Available data regarding surrounding populations, surface and ground water
quality, use and approximate location of wells potentially affected by the release,
subsurface soil conditions, depth to groundwater, direction of groundwater flow,
proximity to and potential for affecting surface water, locations of sewers and
other potential conduits for vapor or free product migration, surrounding land
use, and proximity to sensitive environments;

Results of tests of the free product investigation required under subsection
(3)(a)(iii) and (iv) of WAC 173-340-450 of the Model Toxics Control Act.

Results of the free product investigation required under subsection (3)(a)(v) of
WAC 173-340-450 of the Model Toxics Control Act.

Results of all completed site investigations, interim actions and cleanup actions
and a description of any remaining investigations, cleanup actions and compliance
monitoring which are planned or underway; and

Information on the free product removal efforts at sites where investigations

indicate free product is present. This shall include, at a minimum, the following
information:

Blue Ridge Associates, Inc. Page 1 of 15
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Figure 1: Area Location
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a) Name of person responsible for implementing the free product removal
measures;

b) The estimated quantity, type, and thickness of free product observed or
measured in wells, boreholes and excavations;

c) The type of free product recovery system used,

d) The location of any on-site or off-site discharge during the recovery
operation;

e) The type of treatment applied to, and the effluent quality expected from,
any discharge;

f) The steps taken and planned to obtain necessary permits for any discharge;
g) Disposition of recovered free product; and

7 Any other information required by the department.

2.0 SCOPE OF WORK

The scope of work performed for this characterization is intended to meet the EPA requirements
for an UST SITE CHARACTERIZATION. The following discussion details the work
performed during the course of this characterization.

2.1 Site History
The site has been a service station since at least 1965 and possibly earlier. The latest tightness
test was conducted in March 1992 by Jensen Tank Testing (1340 Leland Road West, Quilcene,

Washington 98376). The three gasoline tanks, diesel tank, and all associated piping were
certified tight (see Appendix I).

2.2 Review of Area and Location
The site is located approximately one (1) mile down-river in a northerly direction from Grand
Coulee Dam, within the city limits of Coulee Dam, Washington, approximately 900 feet from

the eastern bank of the Columbia River. The City of Coulee Dam is located within the Colville
Indian Reservation.

2.3.1 Surrounding Properties

The Coulee House Motel is located to the west, immediately across Birch Street. The motel is
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comprised of three (3) seperate buildings, with two restaurants occupying a portion of one of
the buildings. The manager’s office contains an electrical breaker box that was reported, by the
(b) (6) , to have emitted strong petroleum odors. (P)(6) first smelled
gasoline odors( Coulee House Motel office on Saturday, September 19, 1992. A
summary sequencc is as follows:

19 September 1992 (b) (6) started smelling gasoline in the main office
and the basement.

20 September 1992 The gasoline odors became stronger.

21 September 1992 Gasoline odors were extremely strong. Norman Worsham and
(b) (8) called Jimmy Ray. Product level in the tank was

measured.

22 September 1992 (B)  called EPA (Robert Cutler), Colville Confederated Tribes
(Matt Boyd) and DOE (Wayne Peterson). Wayne Peterson visited
in the evening. Jim Ray measured the product level in tank #1 the
next morning and the product was done three (3) inches

23 September 1992 Jimmy Ray called Jackie E. Stephens, Blue Ridge Associates, Inc.

24 September 1992 Blue Ridge Associates, Inc., made a proposal to work

25 September 1992 Jimmy Ray gave the go-ahead on the work proposal to Blue Ridge.
Mr. Stephens scheduled excavators, tank cleaners and Blue Ridge
supervisor for the following Tuesday.

29 September 1992 EPA Robert Cutler, Colville Indian Matt Boyd, Green
Construction (Excavator), HSCI (Tank Cleaners), Bruce Christian

of Blue Ridge, were on-site for the tank removal.

30 September 1992 Continued the tank removal, two extra tanks were found at one
point, plus one additional tank was found a short time later.

1 October 1992 Tank removal continued.

2 October 1992 Completion of tank removal until approximately 7:30 P.M.
The breaker box is located 109 feet west (245° azimuth) and five (5) feet below ground level
over the center of tank #1. The breaker box had been sealed with spray-foam insulation prior

to Blue Ridge’s arrival and no odors were detected, although 4 to 5 ppm volatiles could be read
with the Photoionization Detector (PID).

To the east is the Good Deal Food and Variety Store and its associated parking lot. The land
to the south is vacant, with the exception of a Bureau of Reclamation monitoring well (DH-207-
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RS). To the north is a concrete building recently purchased by the Colville Confederated Tribes.

Sanitary and storm sewer lines run under Birch Street, which is west of the subject-property.
A water main is also located under Birch, with a service branch and shutoff valve on the subject-
property (see Figure 3, UST Excavation Plans). A single cable television cable and a single
telephone line were inadvertently cut by Green Construction, Inc., during excavation of tank #6.
The television cable serviced the subject-property, while the telephone line serviced a public
phone booth located on the subject-property.

2.3.2 lo d Hydrolo

The subject-property is approximately 900 feet east of the Columbia River. The elevation of the
subject property is approximately 1,130 feet above sea level and approximately 90 feet above
the bank full stage of the Columbia River at this location.

The east wall of the excavation revealed fine sand to a depth of 6 feet, gravel and sand from 6
to 10 feet, brown clay from 10 to 14 feet, cobbles and gravel mixed with sand from 14 to 18

‘feet, and brownish clay from 18 to 21 feet. Boulders sized up to 5’x 5’x 3 were encountered

in the gravel beds during excavation. The upper clay and gravel layers dropped approximately
4 feet from the east to the west wall, and there was a drop in elevation from the south wall to
the north wall. This gave the geologic strata a dip towards the northwest.

Depth to groundwater is approximately 160 feet below the surface at the Bureau of Reclamations
Riverbank Stabilization Investigation well #DH-207-RS, which is located approximately 150 feet
to the south. The Bureau of Reclamation has a number of wells in the area (see Appendix II).
Several are used to monitor specific geologic strata, and others are continuously pumped to help
maintain soil stability in the area.

3.0 SITE CHARACTERIZATION

The following narrative discusses the findings of the SITE ASSESSMENT. Photographs of the
site characterization are included in the appendices of this report.

3.1 Site Description

The excavation pit from the tank removal process had been re-filled with the contaminated soil
from the original excavation. This was approved by Robert Cutler of the United States

Environmental Protection Agency, Region 10 (see Appendix III). The site slopes gently to the
west towards Birch Street.

3.2 Drilling Procedure

A Schramm T-64 Air Rotary Drill with an eight (8) inch tri-cone bit was used to drill the three
(3) holes for installation of the monitoring wells. Two (2) of the holes were drilled on the site
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(MW-1 and MW-3) and the third hole was drilled across Birch Street near the Coulee House
Motel (MW-2). Eight (8) inch casing was used to maintain an open hole while drilling as the
material drilled through consisted of clay, sand, gravel, and cobbles. See Appendix IV for the
well logs.

3.2.1 Monitoring Well Emplacement

Hole number one (Monitoring Well - One (MW-1)) is located in the pit approximately in the
same location as the suspected leak point in tank number one, 22.3 feet from the southwest
corner of the station and 31.3 feet from the northwest corner of the station (see Figure 4,
Drilling Locations). This hole was drilled to a depth of fifty (50) feet and samples were taken
at five (5) foot intervals starting at twenty (20) feet below ground surface (BGS). The samples
were analyzed using a Photovac Microtip MP-1000 Photoionization Detector (PID). Drilling
was stopped at fifty (50) feet BGS as no contamination was detected at this depth. A four (4)
inch monitoring well was installed consisting of forty (40) feet of twenty (20)-slot screen, set
from ten (10) to forty (40) feet BGS and ten (10) feet of blank PVC set from one half (.5) foot
above ground surface to ten (10) feet BGS. Twenty two (22) one hundred (100) pound bags of
Colorado Silica Sand (10-20 grade) were placed around the well from fifty (50) feet BGS to
seven (7) feet BGS. Two (2) fifty (50) pound bags of bentonite chips (3/4 inch) were placed
around the well from seven (7) feet BGS to approximately four (4) feet BGS. The well was not
finished to the surface as the intent was to install an underground PVC pipe connecting the well
to a vapor extraction system.

Hole number two was located across Birch Street, approximately five (5) feet from the sidewalk
by the Coulee House Motel (see Photographs 5-8). The hole was drilled to a depth of thirty (30)
feet and abandoned as no petroleum based contamination was detected using the PID. The well
was abandoned according to State of Washington Department of Ecology Minimum Standards

for Construction and Maintenance of Wells: Chapter 173-160-420 WAC, May 5, 1988. The
hole was filled to the surface with twenty-four (24) fifty (50) pound bags of bentonite.

Hole number three (Monitoring Well - Two (MW-2)) is located 35.3 feet northwest of MW-1
and 45.3 feet southwest of the northwest corner of the station (see Figure 4). This hole was
drilled to a depth of fifty (50) feet and samples were taken at five (5) foot intervals starting at
five (5) feet below ground surface (BGS). The samples were analyzed using a Photovac
Microtip MP-1000 Photoionization Detector (PID). Drilling was stopped at fifty (50) feet BGS
as no contamination was detected in any of the samples. A four (4) inch monitoring well was
installed consisting of forty (40) feet of twenty (20)-slot screen, set from ten (10) to forty (40)
feet BGS and ten (10) feet of blank PVC set from one half (.5) foot above ground surface to ten
(10) feet BGS. Twenty two (22) one hundred (100) pound bags of Colorado Silica Sand (10-20
grade) were placed around the well from fifty (50) feet BGS to seven (7) feet BGS. Four (4)
fifty (50) pound bags of bentonite chips (3/4 inch) were placed around the well from seven (7)
feet BGS to approximately four (4) feet BGS. The well was not finished to the surface as the
intent was to install an underground PVC pipe connecting the well to a vapor extraction system.
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3.3 Sampling Program

Samples were collected according to State of Washington Department of Ecology Regulations
and to meet the requirements of the U. S. Environmental Protection Agency (EPA) and the
Colville Confederated Tribes.

3.3.1 Description Procedur:
Number of Samples: Twenty-three (23).

Hole Number One - seven (7)
Hole Number Two - six (6)
Hole Number Three - ten (10)

Location of Samples:
Samples were taken at intervals of five (5) feet in all drill holes beginning at:

(a) twenty (20) feet BGS in Hole Number One
(b) five (5) feet BGS in Hole Number Two
(c) five (5) feet BGS in Holw Number Three

Type of Samples: Soil. All samples consisted of sand and/or gravel.

Method of Collection: Samples were collected from the discharge hose of the
drill. Split spoon samples were attempted, however, split spoon refusal
due to the abundance of gravels and cobbles. Gloves were worn in order
to avoid contamination of the individual samples.

Method of Preservation:  The twenty-three (23) samples were immediately
placed in 200 ml. borosilicate jars and sealed with their teflon-lined lids.
They were placed in a cooler, and ice was added to cool and maintain the
samples at approximately 4° centigrade. The samples were then shipped
via Greyhound Bus, accompanied by a signed "Chain of Custody" form
in accordance with EPA/DOE guidelines to Anatek Labs in Moscow,
Idaho.

Analytical laboratory:

Anatek Labs.

1917 S. Main
Moscow, ID 83843
(208)-883-2839

(509)-838-8120 Blue Ridge Associates, Inc. Page 10 of 15



Microtip Photoionization Detector (PID): A PID was also used during the site
characterization. The PID was used to help determine the extent of soil
contamination during the drilling process.

3.3.2 Results

Samples were analyzed for the following:

1) Total Petroleum Hydrocarbons (TPH-Gasoline)
2) BTEX (Benzene-Toluene-Ethylbenzene-Xylene)
3) Total Lead

EPA analysis methods are as follows:

1) TPH-G - EPA 8015 modified
2) BTEX - EPA 8020 modified
3) Total lead - RCRA 3050

A copy of the lab report has been included in the appendices. i
The analysis results are listed in Table 1 and are gwen in mg/kg (ppm) )

3.3.3 Discussion

Three samples (IAO-CDMW 1-22BGS through IAO-CDMW 1-30BGS) from hole number one (1)
had TPH-G levels above the soil action levels set by the Washington State DOE. All three (3)
samples were below the action levels for benzene, toluene, ethylbenzene, and xylene (BTEX)
set by the DOE. The soil action levels for petroleum releases set by the DOE are listed in Table
2. The other seven (7) samples were below the action levels for TPH-G and BTEX set by the
DOE. Samples taken from hole number two (2) and hole number (3) were all below action
levels for TPH-G and BTEX. Appendix V is a copy of the laboratory report.

The location of hole number one was chosen as it was approximately in the same area as the
suspected leak point (see Figure 4). Drilling of this hole was stopped at fifty feet as sample
readings obtained with the PID indicated that petroleum levels were dropping from thirty-five
(35) feet BGS and at fifty (50) feet BGS no petroleum contamination was indicated when
analyzing the sample with the PID.

Drilling of hole number two was stopped at thirty feet as no contamination was detected in any
of the samples. The hole was located across Birch Street, approximately five (5) feet from the
sidewalk by the Coulee House Motel (see Figure 4; and Photographs 5-8). This location was
chosen as (b) (6) of the Coulee House Motel had reported a strong petroleum odor in his
basement office. As no contamination was detected in any of the six (6) samples it is believed
that petroleum vapors traveled along the water line from the Mini Mart to the water main located
in the center of Birch Street and then along the water line to the Coulee House Motel. (b) (6)
stated that the petroleum odor disappeared once the tanks had been cleaned and removed.

(509)-838-8120 Blue Ridge Associates, Inc. Page 11 of 15
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' y. Table 1: Analytical Results
| Sample Number TPH-G' | Benzene | Toluene Ethylbenzene | Xylene Lead
l IAO-CDMW1-22BGS = | (321) <0.001 | <0.005 0.294 0.246 16.2
? IAO-CDMW1-25BGS = | (378) <0.001 | <0.005 0.156 0.149 9.9
| I IAO-CDMW1-30BGS (114) <0.001 <0.005 0.011 <0.015 6.4
|| TAO-CDMW 1-35BS 76" <0.001 | <0.005 0.048 0.026 2.1
I || IAO-CDMW1-40BGS | 9.3 <0.001 | <0.005 0.007 <0.015 | 2.0
|| IAO-CDMW1-45BGS 6.7 <0.001 <0.005 0.009 <0.015 4.0
l IAO-CDMW1-50BGS <1.0 <0.001 | <0.005 0.007 <0.015 | 10.9
IAO-CDMW2-5BGS <1.0 <0.001 | <0.005 0.010 <0.015 | 2.8
I IAO-CDMW2-10BGS <1.0 <0.001 | <0.005 0.006 <0.015 | 6.4
IAO-CDMW2-15BGS <1.0 <0.001 | <0.005 0.006 <0.015 | 1.1
l IAO-CDMW2-20BGS <1.0 <0.001 | <0.005 0.066 0.038 25
IAO-CDMW2-25BGS <1.0 <0.001 | <0.005 0.005 <0.015 | 5.1
l IAO-CDMW2-30BGS <1.0 <0.001 <0.005 0.005 <0.015 5.6
IAO-CDMW3-5BGS <1.0 <0.001 | <0.005 <0.005 <0.015 | 1.6
l IAO-CDMW3-10BGS <1.0 <0.001 | <0.005 <0.005 <0.015 | 5.0
IAO-CDMW3-15BGS <1.0 <0.001 | <0.005 <0.005 <0.015 | 1.4
l IA0-CDMW3-20BGS <1.0 <0.001 | <0.005 <0.005 <0.015 | 2.3
IAO-CDMW3-25BGS <1.0 <0.001 | <0.005 <0.005 <0.015 | 7.8
. IAO-CDMW3-30BGS <1.0 <0.001 | <0.005 <0.005 <0.015 | 2.3
} IAO-CDMW3-35BGS <1.0 <0.001 | <0.005 <0.005 <0.015 | 4.5
} ' IAO-CDMW3-40BGS <1.0 <0.001 | <0.005 <0.005 <0.015 | 3.3
| JAO-CDMW3-45BGS | <1.0 <0.001 | <0.005 <0.005 <0.015 | 9.4
l IAO-CDMW3-50BGS <10 | <0.001 | <0.005 <0.005 <0.015 | 5.7
T ' Analyzed for Total Petroleum Hydrocarbon - Gasoline
| l * Results in bold and brackets are above DOE Action Levels
b
i
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The location of hole number three was chosen as it was down-dip from the suspected leak point
(see Figure 4). Although no petroleum contamination was detected in any of the ten (10)
samples obtained from this hole, drilling continued to a depth of fifty (50) feet in order to install
a monitoring well to be used for later remediation.

Table 2: Soil Action Levels set by the Washington Department of Ecology /

Analyte Action Levels
Benzene 0.5 mg/Kg
Ethylbenzene | 20.0 mg/Kg
Toluene 40.0 mg/Kg
Xylene 20.0 mg/Kg
TPH-G 100.00 mg/Kg
Lead 250.0 mg/Kg

4.0 CONCLUSIONS AND RECOMMENDATIONS

The sample results indicate that any petroleum release which occurred migrated downwards.
This is consistent with the type of material, mostly sands and gravels, drilled through. It is
hypothesized that the contamination migrated down through the sands, gravels, and cobbles until
it came into contact with a less permeable unit, such as a clay. Once the petroleum
contamination came into contact with a clay layer, it could either adsorb to the clay or follow
the clay layer down dip. Well logs for wells in the surrounding area from the Bureau of
Reclamation were obtained and reviewed. These logs indicate that there are several clay layers
at varying depths in the area, however, these clay layers are not indicated in all logs. No clay
was found in any of the holes drilled for the placement of the monitoring wells, with the
exception of the clay set in the bottom of the excavation pit. The clay was placed in the
excavation pit on top of ten (10) mil plastic to minimize the possibility of rain or snowmelt form
further transporting the petroleum contamination downwards.

A major concern associated with any contamination release is the possibility of the contaminant
impacting groundwater/surface water. Permission was granted by the Bureau of Reclamation
to sample several wells located down gradient of the suspected leak point. All the samples
indicated no petroleum contamination.

1) Method A:
Two (2) four (4) inch monitoring wells were installed within the confines of the subject-
property. The first well, monitoring well - one (MW-1), is located in the excavation pit

in approximately the same location as the suspected leak point. The second well,
monitoring well - three (MW-3), is located 35.3 feet northwest of MW-1, down-dip.
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These wells were installed with the intention of designing a vapor extraction system to
remediate the site. The design would consist of three (3) air injection wells and one (1)
vapor extraction well, MW-1. MW-3 would be one of the air injection wells, and two
more wells would be installed (see Figure 5, Vapor Extraction Remediation System:
Well Layout).

2) Method B:

A second, more cost efficient method to contain the contamination would be to pave the

area from where the tanks were removed. This would prevent the infiltration of water

or snow melt, and in turn, the contamination would be prevented from migrating
downwards. This method would not clean the contaminated soil, however, with the low
contamination levels, would be ligitimate method of protection.

In conclusion, the site characterization study indicates that the petroleum contamination migrated
rapidly downwards through the sand, gravel, and cobbles until such time that it contacted a clay
layer. Contamination levels are relatively low, as indicated by the laboratory results and
probably do not pose a significant health hazard. As the contamination levels are relatively low,
it is proposed that the area from which the tanks were removed be covered with asphalt. This
would prevent the further downward migration of petroleum contamination by rain or snow melt.

5.0 LIMITATIONS

This report is for the exclusive use of Mr. Jim D. Ray, of Ray-Tozzer Partnership, to assist in
the evaluation of potential environmental liability associated with UST’s formerly located on the
subject-property.

All work has been performed in accordance with the guidelines of the United States
Environmental Protection Agency and of the Colville Indian Tribe. No other warranty,
expressed or implied, is made.

The conclusions in this report are based on existing conditions, observations, and data made
available by the owner and by governmental agencies. Blue Ridge Associates, Inc. accepts no
liability for lack of accuracy in data obtained from governmental agencies. Any representation
regarding future generation, storage, handling, or use of hazardous materials, substances, or
wastes on the subject-property is outside the scope of this UST Site Characterization.

Field/Office investigations and report completed by:

@”&&W ,/077/@&/7?}

A. Olness (date)
Hydrogeologist
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APPENDIX I

TIGHTNESS TEST REPORT
FOR TANKS #1 THROUGH #4



UNDERGROUND STORAGE TANK DATA SHEET

TANK(8) LOCATION:

COULEE DAM EXPRESS
COULEE DAM, WA 99116
206/457-6350

DOE SITE #: 009272

TANK TESTING COMPANY, JENSEN TANK TESTING

1340 LELAND ROAD WEST
QUILCENE, WA 98376

206/765-3331

IANK ID# 1 3000 GALLON UNLEADED

Testing Date> March 16, 1992
Tank Test Result> +.023 GPH
Line Test Result> -Q= GPH

Line Leak Detector Test> Passed

IANK ID# 2 3000 GALLON UNLEADED

Testing Date> March 16,

1992
Tank Test Result> +.023 GPH
Line Test Result> -Q- GPH
Line Leak Detector Test> Passed
Testing Date> March 16, 1992
Tank Test Result> +.017 GPH
Line Test Result> -.0902 GPH
Line Leak Detector Test> Fassed
Testing Date> March 16, 1992

Tank/Line Test Result> +.015 GPH



APPENDIX II

BUREAU OF RECLAMATION’S WELL LOGS
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EVISED: TOR Elevs. - . s .
£ ‘obed on 9/9/86 G £ ¢ 2 i !
l { ary, on 4/17/87 ( & (
= a T-1887 (8% 1
e R LOw. _. DRI sweer, L., . s
reaTure . RIVERBANK STABILIZATION INVESTIGATION ppojecy. .. .. ORI (OOUERBE oo ih s ks sTAve. , WASHINGTON
i LOCATION. Coulee, Dam.Eoot, . ..........
HOLE NO. . 207-RS, . COORDS. A 39+51.38. ..... B -(11477.63) DECK ELEV. “uv?)‘v;}. ....... DIP (ANGLE FRON HORIZ.) VERTICAL . .......
BEGUN ... &=22-76. FINISHED. 5=11-76. ... DEPTH OF OVERBURDEN ....296.,1.... DEPTH...266.6.. BEARING. ....... L P P
Ve MR b Ye SN, ... See Notes .. . LOGGED BY. ... G: Browm LOG REVIEWED BY. .. V.- S» Bartell
PERCOLATION T s o | = &
1 oA, e of oo b AR IE
1 o FEET) - =y s |F 1 CLASSIFICATION A
e A e e Coda g ge | are &3 ] PHYSICAL CONDITION
DRILLING CONDITIONS [HOL & L e ; 1 3 3 §r—
(%) o Cm) (G.P.M) | (PS.1) [ e 11.1 0.0
DRILL SITE 12"] Wellhead of 4" cpsing 130.61 0 ‘e &> |Description based on core recovery, wash
Five degree slope |[RB 1 cemehted ihto holo.——{ <'¢| |oamples and driller's reports.
south of Roosevelt d r J; 5
Way. Depths shown ] O 0.0-0.5: DBCK.
measured from deck 1 4o
El, 1131,1. Deck 104 1 ».J ‘.e>] 10.5-58.2: COBBLES, GRAVEL, BOULDERS AND
to ground 0.5', ] Ple ter| #4: 34" — /é". BAND: reported by drillers; recovered
1 metall pipef with R4" 4 *" | |swbrounded to rounded gravel to 2" dia-
PURPOSE OF HOLE - No. 10 scrpen in| well-| E J:, ¢ | [meter with traces of medium to coarse
Investigation of ] point 119,.5-122.D; X 4 O sand, and nonplastic fines; HCL reaction
right riverbank : isol nterv 9-°°. . .O none to weak.
below Grand Coulee | 20 127, of riper at| I 203" e 46.0-50,6: Clayey Cravel; recovered
Dam and incorpora- ] El. 113295 ¥ ! O' large pewcentage of high plasticity fined
tion into Ground- 1 ] b ] J-tud with cuttings and sand,
vater Data Acquisi-| ] Plezpmeter| #3: 34" — b = f%
tion System. 12" met with D.020"} 1:57] [98.2-96.0: SILTY SAND with GRAVEL:
RB ] slo /8" dla. 5.*| |drillers report silty sand and gravel to
DRILL EQUIPMENT PVC 88.5;| 1so- | ”_}0, 90.4; cored fine to coarse sand, gravelly
Failing 1500 hy~ RE ] late al 1B88,0- (U :" ) [sand, and clay clasts.
draulic feed rotary R 192, of riper at| s 80.4-90.5: Sand with scattered Grad
drill, truck mountefl. J El, 113218 " \ J<.| |xel: fine to coarse; well sorted to poor
] NIl o+ '] |1y sorted, dense, weakly cemented sand;
DRILLERS ] Plez #2: B/4"— " < e>| |iron stained; HCL reaction none to weak;
D, Jess; V. Bird; w- | WS| met with D.020M, K 0%+ | |firm; damp to moist; gray to light brown
L. Jose; H, Davis; ] slot /8" df ametar o .
R. Bise. b PvC 34.0; 180~ ||} 90.5-93.4: Sand with Gravel; fine
4 late al 2D7.0- [Y|N|li4 _‘3'-3 to coarse gravelly sand with clay clasts
DRILL FLUID b 238. of riper athfl||N -r"',' to 3" diameter; HCL reaction none to weal;
0.0- 90,5 hntonlrc 1 El. 113248 A" «/+4 |firm; damp to moist; gray (SP).
90.5-256.8 Revert | 50 N PE (o 94,9-96,0: Sand and Gravel; repor-
256,8-266.6 Water 1 Plez L“"-—'ﬂ * o | |ted by drillers.
] metal .020". K | é')'
DRILL FLUID LOSS 4: ;}IZ: l;nnv.i | 4L
Interval % Loss HE L8 o
m.s OB ] late k7.0- |4llIH12072.9] s8.2]%=. "
20.5 100 | g0 266. per ac {yl /N 2
20.5- 22.8 0 El. P 8 . ”_/'
22.8- 26.0 100 ] "
24.0- 33.7 0 . 3
33.7- 39.1 0-100 d F‘ "
39.1- 40.0 0 Sand| and gravel
40.0- 40.5 100 70 £ i
40.5- 41,9 0 F
41.9- 42.0 100 1 4 X
42.0-266,.6 0-10 - 4
GASED AND CEMENTED l! }4
INTERVALS
. 0.0- 34,9 - 10"Cs(T ¥ ¥
0.0- 90.0 - 8"Cs(T) i o
0.0-256.7 - 6"Ce(T) b B L
0.0- 9.0 - 4" cas- NI
ing cemented into RilfS M ]
hole. ¥ : 90-]
| }
" K ™~ F
:T N(1035.1 | 96.0
11| 3
. [h031.1 | 100.0'54
RB = Rock Bit EXPLANATION
CCB = Clay Cortng Bit
cone WS = Wash Sample
T = Temporary
l Typeofhole . .. oo vnnns D = Diomond, M = Hoystellite, $ « Shot, C w Churn
CORE O T T R e e e P= Pa:hv...Cm - Cmom'd,.C| = Bottom of cosing o
RECOVERY | Approx. size of hole (X.s CEx w1172, Axe )} " Bx = 2. Nx =3 .
Approx. size of core (X.s Exw7/8 Ax=1.178"", Bxw=l.5/ Nx « 2.1/8
=y Ovtside dio. of cosing (X Ex = 1.13/ , Ax w2174,  Bxwm2.7/8', Nxw3l2"
— Inside dio. of cnln";-uv es). . Ex w 1.1/2", Ax = 1.29/32", Bx = 2.3/8", Nx = 3"
l FEATURERIVERBANK STABILIZATION INVESTIGATIOBgo,ecy . GRAND COULEE  gyave WASHINGTON sugev.. ). o ..3 . HoLE No..207<RS. .. ..




\
~ ( N [
T-1887 (8.
” " Buresu of & - c L 4 R' > 1§ R S )8
FEATURE RIVERBANK. STABILIZATION. INVESTIGATION. PROJECT. ..... GRAND .COULEBE . .......v0vvvvvnnnnns STATE. . NASHINGTOR. . .......
= LOCATIONCoulee. Dam.East. ............
HOLE NO. .207.-RS. . . COORDS. A 39+51.38..... B - (11477.63) DECKX ELEV. . l'lr?r;x}. ....... DIP (ANGLE FROM HORIZ.). .. VERTICAL, ... ..
BEGUN . 4=22-76. .. FINISHED. 51176, ... DEPTH OF OVERBURDEN ... 296,}. .. .. DEPTH...266.6.. BEARING.....o"" . .0ovvrninnnnn.,
°EF3&'L‘R‘SD' e e Unto. ... See. Nores. ... ........ LOGGED BY. .. .G . BYowm ... ....... LOG REVIEWED 8Y. .. J.. S.. Bartell ......
S PERCOLATION TESTS clz 3
1 e, (e o8 —on e _JaeE . T8
s 1 (S i cL
CASING, CEMENTING. | size 8§ (FEET) e § ou | are ae §§ an PHYSICAL CONDITION
DRILLING CONDITIONS HOL « [ragu| g u & ;._
(%) (..'c;s (G.P.M) | (PS.1) | (MIN) 1031.1]100.0
7% :
or priL-|”® PR R g/l 96,0-126.2: COBBLES, GRAVEL, and SAND;
Ing RB i Feported by drillers; recovered a little
0.0-90.0 drove cas- g Foarse sand, pea gravel, and silt; also
ing l; hol; mwco-- - Fecovered basaltic chips to 1/4".
to reduce dr g
fluid loss and dav-| #0 126,2-132,0: SILTY SAND; 50-100% fine
ing. Cored 80.4- Selept Sanfi to coarse sand, 0.-5% nonplastic fines;
I“il‘ldrl'l‘lcd.;uh - strong HCl reaction; firm; moist; tan;
rec! t throu (SM) .
gravel and cobble
somes. 90.0-256.1 : 132.0-135.5: FAT CLAY and LEAN CLAY;
l reamed hole with Plezpmeter| #4 |} highly sheardd, brecciated with no bed-
2;1/3"2;?:“2:3 ) Wellpoint >t |1liN11009.1 ding noted; moderate HCl reaction; tan;
e .8-266.6, |- (CH-CL) .
could not locate . J '] 1004 .9
Nx hole for final 5 [ HHH b 135.5-195.5* SAND and SANDY SILT; mostly
core run, " Bentpnite ranges from fine to medium sand; about
100 999.1 60-75% fine to medium sand, traces of
: O“GI FOR_TERMINA- : . coarse sand, 30% sandy silt with more
1 Cemeht than 50% nonplastic fines; most sand
Determination of % 9”'d a ranges from 5-30% fines; orange iron
granite bedrock. b 4 stain, darker on coarse sand layers,
100 B b weak lamination; very strong HCl reactioh;
Ml "‘::12!3 0:"ngd + » 1 2 ‘0'; " fairly firm to dense; brown and tan to
emov , 8", an (10 a1 V gray (SP-SM).
10" casing. Install Hul s y 162,5-164.0: Sandy Silt; unsorted;
' od‘holnto(liz;zdazo- y 0141 Y 3 : dense, till-like; no bedding; strong
meters at . 100 (/154 7 HC1 reaction; tan,
188.5, 234.0, and + Kl ;6 194,1-195.5: Gravel; reported by
256.5. Cemented 4"| 50-J0) e e e it sod/ drillers. - ]
casing wellhead ’ ,"'i ;
into hole. Blew out :' H* 195.5-256.1: VARVED FAT CLAY, LEAN CLAY]
plezometers and dis N - and SILT with sand, silt, and cley inter}
infected with 50% 100 “ ] ) beds (Nespelem fm.); generally consists
hyamine solution + ule b of 25-50% fat clay varves, 25-50% silt
diluted in 5cc/Sgal| so-JM10) Nl 60 varves, and about 25% lean clay virves;
wvater. F 1 varves and laminae are relatively undis-
j-'.:- ] turbed and horizontal with a little
WATER LEVEL DATA s o 1. horizontal shearing present; varies from
AFTER INSTALLATION Wl . 1 firm to soft with very few soft layers;
OF PIEZOMETERS 100 HHI ] has a few saturated layers but most is
Date: 5-17-76 7 Selebt Sand ; 704 moist to damp;HCl reaction is weak to
D et y P ¢
epth to M moderate on silt varves, moderate to
Piez. Water (feet] i strong on silt, sand, and clay interbeds
1 166.4 100 \ | greenish brown to tan clay; greenish
2 144.7 ¥ ', gray to white silt, gray to brown sand
#3 168.4 (3) \ i (CH, CL, ML varved clay), (CH, CL clay),
' # 108.2 80 M 80’ (ML and SM silts and sands).
SAMPLES SENT TO 100 ]
CENTER IN + )
R _FOR TESTING (20} Piezpmeter|#3 3. (74
132,5-133,0 5' slotted|PVC | 942,6| 188,507
133.0-133,5 90 100 - so+./
200,0-200.4 5?3 + b_ s (5
203,85-204.3 . (10 W
211.8 -212.4 e m o i &) 935.6]195. 534
220.6 -221.1 1 4,0 A
224.5 -225. s%°1 |60 ! 2
' 336:1 23230 . Locadd™ | Cemepr 931.1] 200, oty
231.6 =232,
|"°§-§ _323'}. RBe Rock Bit EXPLANATION
25‘.“-- 33.8 CCB= Clay Coring Bit +
254.4 -234.9 WS= Wash Sample ( ) Core recovery greater than 100%
l .............. D = Diomond, H = Hoystellite, 5 = Shot, C w Churn
con PR A Al ey - LT L
[““V“' A { o). Exm7/8, Anwl18" " Nee2.1/8"
o of cosing (X es). Ex » 1.1376", Nx w 3.1/2"
Inside dio. of cosing (X.series). . Ex = 1.1/2", Nx = 3"
l Feature . RIVERBANK STABILIZATION INVESTIGA GRAND COULEE ¢yuyg WASHINGTON gueer 2. 0r.3..wHoLENo. . 2077RS, . .. .
#GPO 678.082
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¢ r y G28
(
T-1887 (8
Buress of n . . EQLOGIC L ORI E SHEET. ., J. .. i
PEATURE . RIVERBANK, STABILIZATION . INVESTIGATION prOJECY. . .. ... ... GRAND COULEE . .. ... ........... stare. VASHINGTON
LOCATION. .Coulee Don East..........,
WOLE NO. 207-R: - - cocnns o 39451.38. .. ... B -(11477,63) DECK ELEV. ..lig:;: ....... DIP (ANGLE FROM HORIZ.) ... NWRTICAL ... ..
BEGUN. . #=22=76. . FINISHED. . ... $:11:76 DEPTH OF OVERBURDEN ... 256.1..... DEPTH...266,6.. BEARING. . ... s I U PN
DE:;ELAERDND'E¥':°.&!5AJR!¢'9 ....... See Notes . . | LOGGED BY. . ... G, browm LOG REVIEWED BY. . . .. J..S. . Bartell.....
z PERCOLATION TESTS x
germovmrs, Iod of [T BE B |y (B
: =1 (FEET) s | 2F% | 8= | Fe |oE CLASSIFICATION AND
i chuie | i5¥] 85 o | 3BT 5%
DRILLING CONDITIONS  [HOL ol B 5 g 4 s g»-
e | ‘% @rad | 0500 fomd | g9y of 209,
ccs ks : ; 195.5-256.1: (Continued from Page 2)
/
- 1 195,5-199.5: Ko recovery.
E /s 199.5-199.8: Cobble; 4" diameter;
100 ’ [ possibly fell in from above.
o % s 7N 205,6-206.0: Mushy recovery.
y 71 230.0-231.0: Very soft; saturated
v || H
Select Sand fac 236,.9-241,0: No recovery; pro-
109 B g /:/ bably washed out.
A & 241,0-243,0: Silty Sand and Silt
8 4 with Clay shear; 50% nonplastic fines;
20 10 o N 204/ ,1| 50% fine sand, traces of clay; gray to
1|1 r/// greenish gray.
00 13 -/://
s )
30 304,//
1 Pl:lm!.! #2 —-l g
10' [Slotted PV
i s 26.4/,1
4/ 4
H v 7
Bentionite 4 //
N 2
0 q s
N I7
Cemgnt 1 _///
¥
50 o sof /"
. Jhoo 8 o
5% -, L,/ :
Piegometey #1 <3 /.
? ' " 8735, - 256.1-266.6: GRANITE (G-1); very
Rx?) 5' Qlotteq PVC _ﬁ-.g.,y%‘- coarse grained, nearly a pegmatite;
A ~ \"Y | very high quartz and feldspar content;
PR e 0071“_7.| | thin chloritic seams on joints, other=-
100 - vise unaltered; hard; bresks from
,’\/,\ moderate to hard hammer blow; thin cal-
Inx 864.5[266.61/,,7| | cite coatings on joints; lightly to
] highly jointed; 100% recovery; orange
3 WATER |LEVEL [DATA 1 to pinkish white.
» Meagured depth to drill flyid at ¢nd 707 256.1-261.5 Most core over 0.5'
of dving 4nd beginning of day shift. ] long, one 1.7' length; one vertical
] Depth (feet . joint 256,1-257.3; & joints dip 0-15°,
Date of of | _To Hluid Type. and 2 are vertical; recovered as 100%
1%76 hole %! 11PM| 7AM [Fluid] core.,
804 4/23424 19.5 0.0 | 2.0 (B8 _ 1 261,5-266.6: 50% fragments less
4/26427 | 29.019.6(0.0 | 0.0 [Be ®°] than 0.4' long; vertical joints in 50%
4/27428 39.1| 27.6(0.0 | 4,2 |Be ] of core; 10 joints dip 0-20* , 6 dip
] 4/28429 53.9| 34.9(0.0 0.2 Be 40-50°, and 4 in 2 sets dip 55-65°with
4/29430 71.3| 34.9)10.0 | 4,7 |Be s few adjacent, healed joints also in
5/01403 162.5| 90.0/0.0 |24.1 |Re the joint set,
904 5/05-Q6 266 .6 |256.7 |0.0 | 9.8 Ccl 904
RB = Rock Bit EXPLANATION
CCB = Clay Coring Bit Re = Revert
Eg:" WS = Wash Sample Cl = Clear Water
Be = Bentonite )
Yrpoofhole:isivennneoese D = Diomend, H = Hoystellite, $ = Shot, C w Churn
CORE Hele seoled . . .+« P = Pocker, Cn w Comented, Cs = Bottom of cosing
ECOVERY | Arprox. size of (X ). Ex w 1.1/27, Ax = 1.7/8°, Bx =2 Nxw]d
r Approx. size of core (X.series). . Ex » 7/8", Ax = 1.1/8 Bx = 1.5/ .
Ovtside dis. of cosing (X-serivs). Ex w 1.13/16", Axw 2.1/4"  Bx = 2.
Insida dio. of coning DNosarterhs . Ex u 1:1/2% ' Ax = 120033",.Bx = 2.

RQ2-RR .

*GPO 878.082



71087 (8-74)

Bureau of Reclamation . GEOLOGIC LOG OF DRILL HOLE pu- manr . Looon. 3
reaTure .. THIRD m"u“:i:‘:i;o" .......... PRONICY.. DR OOULEE | . (i ocWeBE sTATE, WASHINGTON =~
DH-425  Location. TAILRACE . . . . . . . . | 1089.2'
HOLE No, PH- S it panuts. o ariga 0 ) B - (10482.1) cLEv...L iRy s DIP (ANGLE FROM HORIZ.). . VERTICAL
BecuN. 52, NOKES, pinisneo. See NOteR . DepTH o pEpRock ... .23043L ... DERTH. 249.5". .. BEARING. ... e ee s
O R AN R Ve AT, See Notes Loccep BY. ., .B: J. Hansen LOG REVIEWED BY...J-.5,.Bartell.. .....
> PERCOLATION TESTS =~ h™ -3
LOSSES AND LEVELS ’1.7.," 6 Proge= T 238 | B8 e |2
. -1 (FEET) 3 B8 | 2Fe | 8 | Fo |oE CLASSIFICATION AND
gw":‘% CEMENTING, | siz€| 58 T 2 g.".' w 53 EE PHYSICAL CONDITION
DRILLING CONDITIONS [woLel & [“ewoM| b | Y & |3-
LI ©.P.M) [ (P51 |0 3
- 1006 4 ——
DATES DRILLED 1 - /1| o0-0.8': DECK TO GROUND.
8-26-76 to 9-14-76 PIEZOMETER | #3 —efetf > ®
Drilled from 0-150" 3/4" |metal |pipe v/ « || 0.8-186.5': (ALLUVIUM).

by Holman Drilling
Corporation,

slotfed PV¢ pipe|from
163-183,0'| Isolated
intefval from 150- !
183.9', Elevatien @

top pf riser = 1089.3'

10-12-77 to 11-4-771
Hole completed to
249.5' by USBER

ATU IATPEN I L
Y
~
o

o
adda e s s la g

drill crew. o- || 0.8-103.0": GRAVEL to BOULDERS with

e S minor CLAY and SAND indicated by drill
DRILL SITE 6 ry QIO reports and bailer samples,
Level site approxi- 5 PLEZOMETER | 2t 1 et
mately 100,0' west 1 3/4"| metal| pipe 9 1 o1
of Third Powerplant 3 slotted PVC pipe q
eccess road, Depth i 193-204,0'} Isol | :P; .
measurements are B interval ffrom 19 4 ‘e
from deck 0.8' » 205.p'. Elevati =1 s
above ground, 10'7] top pf rispr = 1089.2'| 1

c]|ss ;O'
PURPOSE OF HOLE ] 1V
Exploratory hole y PIEZDMETER| #1 1. .
to determine thick{ o1 3/4"| PVC plipe w/ P I
ness and properties E wellpoint (@ 228,.p', q.% °
of alluvial and j Isolpted intervall fr :.’ ©
clay deposits; 1 211.p-249,5', !lnvut:ax i, -
depth to and con- ] @ top of rfiser =1088.8, 5 (T
dition of bedrock; ] 1
and to complete 1
for groundwater = %0 O
observation, 2 !

n -4 "°/
~ /

DRILL EQUIPMENT | AL
0-150.0": Contractdr :O’
furnished Bucyrus 1 5
Erie 36L truc{ o] L
mounted churn drilll, | 1.
150,0-249,5': skid - 7
mounted Sprague ] 5

and Henwood, hy-
draulic feed rotary
drill,

3

laaaale

| £
. R
g

DRILLERS

Holman Drilling
Corporation: C.
Warren, J. Gipson,
USBR: J. Benton,
P. Clark, L. Walsh,

iR
b ¥ s i
:
. O

V. Bird, L. Cray, | 1 b 2
D.Jess. 4 ED
n-: 90': .
: 10
g e o
: ] 2 4
e 4
w/ = With 4 : EXPLANATION
@ = At i
Eg:sl BS = Baliler sample
WS = Wash sample
B0 0l 185 0 vic e nialniels + +D = Diomend, H = Hoystellite, § = Shot, C w Churn, RB = Rockbit
CORE n.f: sooled ciciivicinnvne P = Packer, Cm w Cemented, Cy = Bottom of casing
ECOVERY | Approx. size of hole (X-saries) . . Ex = 1.1/2",  Ax = 1.7/8", Bx = 2-3/8"'", Nxw 3"
Approx. size of core (X-series) . .Ex = 7/8"" Ax = 1.1/8"", Bx =1.5/8'", Nx - 2.1/8"
Outside dio. of cosin ;X-covh').En - l-li}l"', Ax = 2.1/4", Bx = 2.7/8"", Nx = 3.1/2"
Inside dia, of ulln" -series). .Ex = 1.1/2",  Ax = 1.29/32", Bx = 2.3/8"", Nx = 3"

FEATURE . THIRD . RQWERBLANT EXTENSION .. ...... PROJECT . GRAND, COVLEE, . syave WASHINGTON curer 1 or 3 waie s DH-40S




Bureau of Reclamation GEOLOGIC LOG OF DR'LLHOLE DH-425 SHEEY, s % OF. s 3ir
peATuRe. . D, FOWRRPLANT SXTRENSION. ...PROJECT. .. .GRAND COULEE ’ ..... STATE. . WASHINGTON ==
HOLE No. PH-425 Lo“"“i'émcs” B -(10+82.1) DECK erev....1089.2 DIP (ANGLE FROM HORiz.). . VERTICAL

s‘. Notes COORDS. LR I e -(1 .82\ ). 210 5' TOTAL 249 5. Er
BEGUN(Sheet. 1). .. nmsneo.(gzzé':?;;!. . DEPTHTO BEDROCK ......5%" o v DEPTH...% %" R o) 71 T e R et e L
O EVEL AND DATE WEASURLD. . . . See Notes . . T LOGGED BY..... P, J. Hansen . LOG REVIEWED BY. .. J+. §., Bartell
= COLATION TES B o e &«
Jupgnne, ot of st o E 1 H |, |
. oo > 4] i “ 1 CLASSIFI
v e I I I B B e Rl E R PHYSICAL CONDITION
DRILLING CONDITIONS [HOLE « :lsl 10 ; - [ !"
% |Téy (©.P.M) | (P51 [MIN 3
CHARACTER OF DRILL~ 986.2 [103,0] @ 103,0~150,0': CLAY and SAND with
ING AND DRILLER'S ;7 | | occasional BOULDERS indicated by hailer
COMMENTS 9 ' ]| samples and drillers reports., Brown.
0-103.0': Chuxmn 455
drilled, slow to 3 [l
very slow drilling | 10 noq . . 150,0-163,3"': SANDY CLAY with GRAVEL;
in gravel and q g About 75% medium plastic fines; 15%
boulders, 17| | fine to coarse sand; 10% 1/4-2-1/2"

o G / subrounded to subangular gravel., Firm,
103.0-150,0': Easi¢r 1" "] | 4" core can be cut with moderate to
drilling in sand :z .| | strong knife pressure, No to weak
and clay. Encoune 120 120+ + A | reaction to HCl. Damp. Light gray.(CL
tered occasional 1 .° 152,3-153,3"': Poorly Graded Sand;
boulders; clay 101 | Bs :/ 3 About 95% medium to coarse sand; 5%
heaving reported. c 2 A | non to slightly plastic fines. Lightly

B P compacted, 4" core crumbles with light
150,0-211,2';: Cored . g to moderate finger pressure. No reactioh
5" H in clay and 130-_1 3 '/ to HCl, Moist, Cray to black. (SP)
sand; cored fairly % )
fast but blocked 1
off occasionally; -
rockbit required in 1
cobbles and gravelly ]
intervals, 140
211,2-249,.5': Cored 5
NxD; blocked off in| 3
broken granite @ : 4
222.0', rest cored 939.2 |150.0]
much better, 0 1501
DRILL FLUID 3 N
0-150.0': water Lk 28 1 B

slurry, H 4,
150,0-211,2" :Revert 1Y%,
211.2-249.3: Water | WOl %017, 9,

‘ 925.9 163.31 "1 | 163.3-179.6': SAND, GRAVEL, and CoBBLES|
Mw H Jeo'e| | indicated by wash samples and drill
Interval % Loss i o8 visorts
150,0-249,5' ~0-20 e EEs
CASED INTERVALS 0 170 §.‘
0-150,0": 10" cs(p)| | |us | Piefometer #3 1.\
0-172,0': 6" cs (T)|5Y, ‘b 3 B
0-211.4'; 4" cs ()| rE 1o
- =

g; w ;:::::::; 909.6 179,62“‘” 179.6-186.5": CLAYEY SAND; about 70%

L7 -| | fine to medium with a trace of coarse
GROUNDWATER DATA 1. 4| send; 30% low plastic fines. Moderately
m" 33 2 i to locally well compacted, 4" core
level not determinefl 902.6 186,51/ " crumbles with moderate to strong manual

Cempnt Plhg 17 ressure, No reaction to HCl. Moist,
on hole completion, ¥ P
2 A | Salt and pepper colored gray, white, and
™0 190-; // black. (SC).
" 100| Bentonite Y P
8 o 4
417
100/ San E /
w/ = With EXPLANATION
@ = At e
CORE BS = Bailer sample A
Loss WS = Wash sample “ .
Vo o8 Bols x50 0 56 0.0 060 0a D = Diomond, H = Haystellite, $ = Shot, C = Churn, RB = Rockbit

L CORE Holosesled ccccevvevivens P= Pocllc",' Cm = Comnlod_,'C| = Bottom ol_fcllng =

ECOVERY | Approx. size of hole (X-series) . . Ex = 11727, Ax = 1‘7/0”, Bx = 2.3/8'', Nx w3 .
Approx. size of core (X-series) . .Ex = 7/8 Ax = 1.1/8"", Bx = 1.5/8', Nx - 2.1/8 3
Outside dio. of casing (X-series). Ex = l-lJ/lb", Ax = 2.1/4", Bx = 2.7/8'"", Nx = 3.1/2'
Inside dia. of :ulng?é-uvhl)- Ex o= 1.1/2",  Ax = 1.29/32", Bx = 2.3/8', Nx = 3"

FEATURE .THIRR POWERPLANT, EXTENSION. ........ PROJECT . .GRAND .CQULEE .

STATE .WASHINGTON SHEET..2.0F .3 .. HOLE NO. .DH=425.......
# GPO 878 062



SR ResIEmanon GEOLOGIC LOG OF DRILL HOLE  bH-425 SHEET... .3 or....3,.
FEATURE . THIRD, POWERPLANT. EXTENSION, f . PROJECT..... GRAND.COULEE............ . . . . . STATE. . WASHINGTON, . ., ... ..
HOLE NoDH-425 | :g::;;onk. gﬁt?g """ B -(10+82.1) DECK ELEV...1089.2!...... DIP (ANGLE FROM HORIZ.). . VERTICAL . . .. ..
See Notes . i iga 0 O $ . ' TOTAL '
BEGUN .(Sheet: -1). - FINISHED. %;; N:’Flll;. . DEPTH TO BEDROCK. - 210.5' =~ ORPTH. . 24% 3., smamme .o
ee
05:3&‘230!5“'!?4':“1};&. See Notes...... S ; LOGGED BY....P: J, Hansen LOG REVIEWED BY. ., J.. S. Bartell
> PERCOLATION .0 | Er x
SSIEARIAE o 8 e T T e 32 [ B [ [
¢ 00 FEET - L L & 1F0 |08 CLASSIF|
chvine Suo-ormes [PEF| 88 | T | ) 2 |58 [a-E | & £ |48 PHYSICAL CONDITION
DRILLING CONDITIONS |HOLE] @ T x| Ys & |3F
o & ©.PM) | (P31 | NN 3
- R (4
‘wﬂ P“.m.“r #2 J i 186.5-210,5': (Nespelem Formation);
0-130.0": Permanent | LEAN to FAT CLAY with minor SILT. About
10" CS was installe Benkonite ‘_/ 95% variably medium or highly plastic
by Holman Drilling E fines; 5% fine sand. Massive to thickly
Corporation, Ceapat Pibs 4 ] .1 |bedded, with interval of laminated
: 8 878.7 3'30‘ (varved) clay and silt as noted below.
150.0-249,5': In- ( A Silt, is confined to laminated (varved)
stalled P“"‘“:“' 1 ~*| | tnterval, Firm, 4" core can be deeply
while 9“'];““3 "" cs 1% 5| | souged to cut with moderate to strong
pulled 4" and 6" Cs i 1 7 A| | knife pressure. No to locally strong
bloew piezometer Sa o ] <v| | reaction to HCl. Damp., Dark gray and
tubes dry, e 20 ‘As brown with streaks and spots of buff to
. 1 _<| | v¥hite calcium carbonate. (CL-CH w/ML)
Plezometer #2 moved 1,v 170.2' and 197.8'; Slip Planes;
when pulling CS; 1. n slickensided; dip 25°,
partially filled NxD Ny 200.2-210,5': Thinly Bedded to
w/ cement; readings Piekometer #1 1V “| | Laninated (Varved). Paper thin to 1/8"
may, in part, be f 044 ¢ thick silt partings are spaced at 1/4-
invalid, Piezo- ir v’ 1-1/2" intervals, Horizontal from 200,2
meters #1 and #3 J<a>| | -205.2; dips 2-5° from 205.2-210,5'.
are o.k, 1A 4
14> 210,5-249,5; GRANITE (G,); fine to
REASON FOR TERMINA- ] v>, medium grained, Ltghtlyzvuthond to
:Iﬂh g o a0 v | | fresh, body of rock is fresh and gray,
d‘“ ed require Joints are lightly stained with yellow-
epth, 7 [ brown iron oxide. Some green chlorite
5 VA’ mineralization on joint surfaces. In-
1774 tensely jointed, core recovered in gra-
—_— .839.7 R49.5 ] vel sized fragments to 0,5' lengths,
1 REACHED REQUIRED DEPTH ] Three predominant Joint sets: 1.) hori-
] zontal, spaced at 1,0-3,0' intervals;
] ] 2,) dips 15-25°, spaced at 1" to 0.5'
= ) intervals; 3.) dips 30-40° opposite
] 1 set 2, spaced at 2" to 4,0' intervals.
] H Two joints dip 75°,
“0: %0-_
-7701 270
80-_ 2804
4 ]
.‘!90: 290
| ] |
w/ = with CS = Casing EXPLANATION
P @ = At PC = Churn drill NX = Core size 2-1/8"
LOSS BS = Bailer sample H = Core drilled w/ Haystellite bit RB = Rockbit
WS = Wash sample D = Core drilled w/ Diamond bit
Typeofhole..vvvvvvvveseDm Diamond, H = Hoystellite, $ = Shot, C = Churn
CORE N.r: SO0l vioishe s nn ey P = Packer, Cm w Cemented, Cs = Bottom of cosing
ECOVERY Approx. size of hole (X-series) . . Ex = 1.1/2"", Ax = 1-7/8::, Bx = 2-3/0::, Nx = 3" -
Approx. size of core (X-seri ). .Ex = 7/8", Ax =1.1/8", Bx = 1.5/8'", Nx - 2.1/8
Outside dio. of cosin ;X es). Ex = 1.13/16", Ax = 2.1/4", Bx = 2-7/0':, Nx = 1-.!/2"
Inside dio. of nllnq? -sories). . Ex = 1.1/2", ~ Ax = 1.29/32", Bx = 2.3/8' , Nx =3
eature . THIRD POWERPLANT EXTENSION prosect , SRAND COULEE (o ;g WASHINGTON ¢ co 3 3. woLewo DH425
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L.F"CIZZER 1ML, 2E166&=‘1',33 P.91

™%,
3
¢ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
& REGION 10
POt Washington Operations Office
¢/o0 Washington Department of Ecology
P.0.B. 47600
Olympia, Washington 98504-7600
April 15, 1993
Jim Ray

Ray-Tozzer Partnership
720 E. Washington, Suite 112
Sequim, Washington 98383

Dear Mr. Ray:

This letter is a followup to your submittal of soil pile
gampling results for your Coulee Express Leaking Underground
Storage Tank (LUST) site,

Having reviewed your sampling data the
Environmental Protection Ag

ency (EPA) concurs with your dec¢igion
that, based on the data submitted, the exca

vated soils can be
Yeturned to the exXcavation pit.

For further remediation
for review, based on your monitoring well sampling data, that
will address how you specifically plan to addrese the remaining |
contamination. EPA will need t

© review this corrective action
plan prior to any approval for final Ccleanup,

If you have any further questions, please feel free to
contact me at (206) 753-9543,

Sincerely,

Robert B, Cutler
UST Program Coordinator
Washington Operations Office

¢c¢: Harold Scott, wD-133
Mayor Rod Hartman, city of Coulee Dam

QPr{n?«' on Reoyelsd Paser
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APPENDIX V
LABORATORY RESULTS
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Anatek
Labs

i i

1917 S. Main  Moscow, I0 83843 (208) 883-BTEX (2839)  FAX: (208) 8829246

April 15,1993

Blue Ridge Associates, Jnc,
N. 9 Post, Suite # 250

Spokane, WA 99201

Attn: Jain Olness

Items: - Results of analysis for samples received 4/13/93. Sample Log-in number is 792.
Project: Coulee Dam Mini-Mart

Date Sampled: 4/7/93 & 4/9/93
Report # 93-0415-BRA  Page 1 of 3

Gasoline by WA-TPH-G (EPA 8015 Modified)

BTEX by EPA 8020
Total Lead by EPA 7420  mg/Kg = ppm
-~ Sample Name Matrix Analysis Date  Analyte Concentration
IAO-CDMW1-22BGS  Soil 4/14/93 Gasoline 321 mgKg
Benzene < 0.001 mg/Kg
Toluene < 0.005 mg/Kg
'Ethylbenzene 0.294 mg/Kg
Xylene 0.246 mg/Kg
Lead 16.2 mg/Kg -
IAO-CDMW1-25BGS  Soil 4/14/93 Gasoline 378 mg/Kg
Benzene < 0.001 mg/Kg
Toluene < 0.005 mg/Kg
Ethylbenzene 0.156 mg/Kg
Xylene 0.149 mg/Kg
Lead 9.9 mgKg
1AQ-CDMW1-30BGS Soil 4/14/93 Gasoline 114 mg/Kg
Benzene < 0.001 mg/Kg
Toluene < 0.005 mg/Kg
Ethylbenzene 0.011 mg/Kg
Xylene < 0.015 mg/Kg
Lead 64 mg/Kg
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Labs

1917 8. Main  Moscow, ID 83843

(208) 883-BTEX (2839)

P2

FAX:

(208) 882-9246

93-0415-BRA Page 2

Sample Name

IAO-CDMW1-35BGS

IAC-CDMW1-40BGS

IAO-CDMW1-45BGS

JAO-CDMW1-50BGS

IAO-CDMW2-5BGS

[AO-CDMW2-10BGS

Matrix Analysis Date

Soil

Soil

Soail

Soil

Soil

Sail

4/14/93

4/14/93

4/14/93

4/14/93

4/14/93

4/14/93

Analyte

Gasoline
Benzene
Toluene
Ethylbenzene
Xylene

Lead

Gasoline
Benzene
Toluene
Ethylbenzene
Xylene

Lead

Gasoline
Benzene
Toluene
Ethylbenzene
Xylene

Lead

Gasoline
Benzene
Toluene
Ethylbenzene
Xylene

Lead

Gasoline
Benzene
Toluene
Ethylbenzene
Xylene

Lead

Gasoline
Benzene
Toluéne
Ethylbenzene
Xylene

Lead

Concentration

76  mg/Kg
< 0.001 mg/Kg
< 0.005 mg/Kg
" 0.048 mg/Kg

0.026 mg/Kg

2.1 mg/Kg

93 mgKg
< 0.001 mg/Kg

< 0.005 mg/Kg
0.007 mg/Kg
< 0.015 mg/Kg

2.0 mgKg

6.7 mg/Kg
< 0.001 mg/Kg

< 0.005 mg/Kg
0.009 mg/Kg
< 0.015 mg/Kg

4.0 mgKg

< 1.0 mgKg
< 0.001 mg/Kg
< 0.005 mg/Kg

0.007 mg/Kg
< 0.015 mg/Kg

109 mg/Kg

< 1.0 mgKg
< 0.001 mg/Kg

< 0.005 mg/Kg

0.010 mg/Kg
< 0.015 mg/Kg

2.8 mgKg

<10 mgKg
< 0.001 mg/Kg
< 0.005 mg/Kg

0.006 mg/Kg
< 0.015 mg/Kg

£4 wme/4s
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q Anatek
I Labs 1917 §. Main  Moscow, ID 83843 (208) 883-BTEX (2830) FAX: (208) 882-9246
I 93-0415-BRA Page 3
l Sample Name Matrix  Analysis Date  Analyte Concentration
IAO-CDMW2-15BGS Soil 4/14/93 Gasoline < 1.0 mg/Kg
Benzene < 0.001 mg/Kg
l Toluene < 0.005 mg/Kg
Ethylbenzene 0.006 mg/Kg
Xylene < 0.015 mg/Kg
I Lead 1.1 mgKg
IAQ-CDMW2-20BGS  Soil 4/14/93 Gasoline < 1.0 mgKg
l Benzene < 0.001 mg/Kg
Toluene < 0.005 mg/Kg
Ethylbenzene 0.066 mg/Kg
l Xylene 0.038 mg/Kg
Lead 22 mgKg
7 IAO-CDMW2:25BGS  Soil 4/14/93 Gasoline <10 mgKg
Benzene < 0.001 mg/Kg
Toluene < 0.005 mg/Kg
I Ethylbenzene 0.005 mg/Kg
Xylene < 0.015 mg/Kg
l Lead 5.1 mgKg
IAO-CDMW2-30BGS Soil 4/14/93 Gasoline < 1.0 mgKg
Benzene < 0.001 mg/Kg
| . Toluene < 0.005 mg/Kg
Ethylbenzene 0.005 mg/Kg
Xylene < 0.015 mg/Kg
l Lead 56 mg/Kg
l ke son
' Laboratory Director
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Labs

1917 S. Main

Moscow, ID 83843

(208) 883-BTEX (2839)

April 19, 1993

Blue Ridge Associates, Inc.
N. 9 Post, Suite # 250

Spokane, WA 99201

Attn: Iain Olness

Items: Results of analysis for samples received 4/14/93. Sample Log-in number is 801.

Project: Coulee Dam Mini-Mart
Date Sampled: 4/12/93
Report # 93-0419-BRA Page 1 of 2

Gasoline by WA-TPH-G (EPA 8015 Modified)
BTEX by EPA 8020

Total Lead by EPA 7420; mg/Kg = ppm
Sample Name Matrix Analysis Date
IAO-CDMW3-5BGS Soil 4/16/93
IAO-CDMW3-10BGS  Soil 4/16/93
IAO-CDMW3-15BGS Soil 4/16/93
IAO-CDMW3-20BGS Soil 4/16/93

Analyte
Gasoline
Benzene
Toluene
Ethylbenzene
Xylene
Lead

Gasoline
Benzene
Toluene
Ethylbenzene
Xylene

Lead

Gasoline
Benzene
Toluene
Ethylbenzene
Xylene

Lead

Gasoline
Benzene
Toluene
Ethylbenzene
Xylene

Lead

Concentration

<
<
<
<
<

ANAAA AAANAA

ANA KN A

1.0 mg/Kg
0.001 mg/Kg
0.005 mg/Kg
0.005 mg/Kg
0.015 mg/Kg
1.6 mg/Kg

1.0 mg/Kg
0.001 mg/Kg
0.005 mg/Kg
0.005 mg/Kg
0.015 mg/Kg
5.0 mg/Kg

1.0 mg/Kg
0.001 mg/Kg
0.005 mg/Kg
0.005 mg/Kg
0.015 mg/Kg
1.4 mg/Kg

1.0 mgKg
0.001 mg/Kg
0.005 mg/Kg
0.005 mg/Kg
0.015 mg/Kg
2.3 mg/Kg

Prinled on Recycled Paper

FAX: (208) 882-9246
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Anatek @ ®

l Labs 1917 S. Main  Moscow, ID 83843 (208) 883-BTEX (2839)  FAX: (208) 882-9246
l 93-0419-BRA Page 2
Sample Name Matrix Analysis Date Analyte Concentration
' IAO-CDMW3-258GS  Soil 4/16/93 Gasoline <10 mgKg
Benzene < 0.001 mg/Kg
Toluene < 0.005 mg/Kg
l Ethylbenzene < 0.005 mg/Kg
Xylene < 0.015 mg/Kg
Lead 7.8 mg/Kg
' IAO-CDMW3-30BGS  Soil 4/16/93 Gasoline <10 mgKg
Benzene < 0.001 mg/Kg
I Toluene < 0.005 mg/Kg
Ethylbenzene < 0.005 mg/Kg
Xylene < 0.015 mg/Kg
I Lead 2.3 mg/Kg
IAO-CDMW3-35BGS  Soil 4/16/93 Gasoline < 1.0 mgKg
Benzene < 0.001 mg/Kg
I Toluene < 0.005 mg/Kg
| Ethylbenzene < 0.005 mg/Kg
| l Xylene < 0.015 mg/Kg
| Lead 4.5 mg/Kg
} IAO-CDMW3-40BGS Soil 4/16/93 Gasoline < 1.0 mg/Kg
| I Benzene < 0.001 mg/Kg
Toluene < 0.005 mg/Kg
Ethylbenzene < 0.005 mg/Kg
I Xylene < 0.015 mg/Kg
Lead 3.3 mg/Kg
' IAO-CDMW345BGS  Soil 4/16/93 Gasoline <10 mgKg
Benzene < 0.001 mg/Kg
l Toluene < 0.005 mg/Kg
l Ethylbenzene < 0.005 mg/Kg
Xylene < 0.015 mg/Kg
Lead 94 mg/Kg
' IAO-CDMW3-50BGS Soil 4/16/93 Gasoline < 1.0 mgKg
Benzene < 0.001 mg/Kg
| ' Toluene < 0.005 mg/Kg
| Ethylbenzene < 0.005 mg/Kg
Xylene < 0.015 mg/Kg
l Lead 5.7 mg/Kg
l Mike Peafson
Laboratory Director
I Printed on Recycled Paper
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Photograph 1.
Photograph 2.
Photograph 3.
Photograph
Photograph
Photograph
Photograph
Photograph
Photograph

Photograph 10.
Photograph 11.
Photograph 12.

PHOTOGRAPHS

Drilling Hole Number - One, looking east-northeast.
Drilling Hole Number - One, looking south-southwest.
Drilling Hole Number - One, looking north.

Drilling Hole Number - One, looking north-northeast.
Drilling Hole Number - Two, looking east.

Drilling Hole Number - Two, looking north.

Drilling Hole Number - Two, looking north-northwest.
Drilling Hole Number - Two, looking south.

Drilling Hole Number - Three, looking east-northeast.
Drilling Hole Number - Three, looking east.

Drilling Hole Number - Three, looking north-northwest.
Drilling Hole Number - Three, looking northeast.




Photograph 1. Drilling Hole Number - One, looking east-northeast.
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Photograph 2. Drilling Hole Number - One, looking south-southwest.
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Photograph 3. Drilling Hole Number
- One, looking north.

Photograph 4. Drilling Hole Number - One, looking north-northeast.




Photograph 5.

Photograph 6.

Drilling Hole Number - Two, looking east.

Drilling Hole Number - Two, looking north.




Photograph 7. Drilling Hole Number - Two, looking north-northwest.
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Photograph 8. Drilling Hole Number - Two, looking south.




Photograph 9. Drilling Hole Number - Three, looking east-northeast.

Photograph 10. Drilling Hole Number
- Three, looking east.
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Photograph 11.

Photograph 12.

Drilling Hole Number
- Three, looking
north-northwest.
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Drilling Hole Number - Three, looking northeast.





